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What is NUCLEONICA?

NUCLEONICA is a new nuclear
science web portal from the European
Commission’s Joint Research Centre.
The portal provides a customisable,
integrated environment and
collaboration platform for the nuclear
sciences using the latest internet
“Web 2.0” dynamic technology.

NUCLEONICA is aimed at
professionals, academics and
students working with radionuclides in
fields as diverse as the life sciences
(e.g. biology, medicine, agriculture),
the earth sciences (geology,
meteorology, environmental science)
and the more traditional disciplines
such as nuclear power, health physics
and radiation protection, nuclear and
radiochemistry, and astrophysics.

The NUCLEONICA Nuclear Science Portal

Institute for
Transuranium
Elements
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HUCLEOHICA is a new nuclear science weh portal from the Eurapean Commission's Joint
Research Centre. The portal provides a customisable, integrated environment and
collaboration platfarm for the nuclear sciences using the latest internet "“Web 2.0" dynamic
technology.

HUCLEOHICA is aimed at professionals, academics and students working with
radionuclides in fields as diverse as the life sciences {e.qg. biology, medicine, agriculture),
the earth sciences (geclogy, meteorology, environmental science) and the more traditional
disciplines such as nuclear power, health physics and radiation protection, nuclear and
radiochemistry, and astrophysics. ltis also used as a knowledge management tool to
preserve nuclear knowledge built up over many decades by creating modern web-based
versions of so-called legacy computer codes,

HUCLEOHICA provides "software as a service" on the web rather than through installed
software, adding a greater level of stahility and security and avoiding version campatihility
and update prohlems. In addition, all HUCLEOMICA™s weh applications are browser and
operating system independent and can therefare be accessed by maostweb browsers,
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Terror suspect 'had other
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FEB #An alleged plane bamb plot

18  suspect had "limitless
ambitions" and had other
targets, a juny heard. [...]

War and peace

FEE ‘Warse was to follow for M

18  Carterwith the Islamic
revolution in Iran and the
seizure of the hostages at the
US embassy in Tehran:
Fresident Carter tried to get
their release through
ineffective sanct [...]

Kuwait eves nuclear power

with French help - paper
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» New Nucleonica Training
Course... ITRAC-2

August 17, 2009

The 2nd Advanced Training
Course on Illicit Trafficking
and Radiclogical
Consequences (ITRAC-2) with
MUCLEONICA will take place at
ITU, Karlsruhe from

KARLSRUHE NUCLIDE CHART

» Karlsruhe Nuclide Chart
special event on 9th Dec. 2008

Januar 09, 2009

New book now availablel...for
more information click link

Nucleonica - web driven nuclear science

NUCLEONICA is a new nuclear science web portal from the European Commission's Joint
Research Centre. The portal provides a customisable, integrated environment and
collaboration platform for the nuclear sciences using the latest internet “Web 2.07 dynamic
technology.

NUCLEONICA is aimed at professionals, academics and students working with
radionuclides in fields as diverse as the life sciences (e.qg. biology, medicine, agriculture),
the earth sciences (geology, meteoralogy, environmental science) and the more traditional
disciplines such as nuclear power, health physics and radiation protection, nuclear and
radiochemistry, and astrophysics. It is also used as a knowledge management tool to
preserve nuclear knowledge built up over many decades by creating modern web-based
wversions of so-called legacy computer codes.

NUCLEONICA provides “software as a senvice™ on the web rather than through installed
software, adding a greater level of stability and security and avoiding version compatibility
and update problems. In addition, all NUCLEONICA's web applications are browser and
operating system independent and can therefore be accessed by most web browsers.

NUCLEONICA offers the following main features:
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NUCLEONICA

NUCLEONICA'’s “Learning Centres”

Unique feature: Web-based Nuclear
Science Applications

New Approach to Knowledge
Management, Education and Training:
use of social networking tools

NUCLEONICA as a platform for
scientific applications development
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» Mew Nucleonica Training
Course

Januar 31, 2009

1st Advanced Training Course
on Llict Trafficking and
Consaquance Management
with NUCLEGNICA will take
place on the 22-24th April
2009 2t the Institute for
Tranzuranium Elermants,
Katlsruhe
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HUCLEOHICA is a new nuclear science web portal from the European Commission's Jaoint
Research Centre. The portal pravides a customisable, integrated environment and
collaboration platfiarm far the nuclear sciences using the latest internet "Web 2.0" dynamic
technology.

HUCLEONICA is aimed at professionals, academics and students working with
radionuclides in fields as diverse as the life sciences (2.g. binlogy, medicine, agriculture),
the earth sciences (geology, meteorology, environmental science) and the more traditional
disciplines such as nuclear power, health physics and radiation protection, nuclear and
radiochemistry, and astrophysics. ltis also used as a knowledge management tool to
preserve nuclear knowledge built up over many decades by creating modern web-hased
versions of so-called legacy computer codes

HUCLEONICA provides "software as a service” on the web rather than thraugh installed
software, adding a greater level of stability and security and avoiding wersion compatibility
and update problems. In addition, all MUCLEOHICA's web applications are broveser and
aperating systern independent and can therefore be accessead by most web browsars
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Four Pillars of NUCLEONICA: Nucleonica’s “Learning Centres”
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Nucleonica’s unique feature: Web-based Nuclear Science Applications
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NUCLEONICA Knowledge Management: Tacit = Explicit Knowledge

through the development of communities around the scientific
applications (based on Web 2.0 tools)
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NUCLEONICA as a platform for scientific applications development

Currently NUCLEONICA consists of individual modules

Modules can be “combined” for batch processing through
the NUCLEONICA scripting language

Open up NUCLEONICA to external developers
checklist of tools required:
* access to the NUCLEONICA databases

* a testing environment where the developer and the
NUCLEONICA team can test new application

» an upload facility whereby the developer can
upload the application to the NUCLEONICA platform

Are you interested in having your application hosted on Nucleonica?

Contact us..
nuclennlca-'.'




October 2007 Karlsruhe
9th Nuclear Science Training Course with Nucleonica, 25/26th Oct. 2007, Ostendorfhaus, Karlsruhe

The 9th Muclear Science training course on Radioactivity, Radionuclides and Radiation with Mucleonica was held at the Ostendorfhaus, Karlsruhe from the 25th
to 26th October, 2007, The two-day course provided a general introduction to the recently released Mucleonica: the new science networking and applications
portal. Mucleonica is a powerful and versatile web-based software package for the nuclear science community. With examples and exercises, a variety of core

and topical issues in nuclear science and technology were presented by experts in their respective fields.

A total of twenty-nine participants, around half of thermn women, with a diverse range of backgrounds attended the course. There were participants from
Azerbaijan, Belgium, Bulgaria, Czech Republic, Poland, Romania and Turkey. In addition there were 10 participants form the Institute for Transuranium
Elements. Among thermn were students, academics and industry professionals from fields such as nuclear medicing, radiation protection, environmental
radioactivity and reactor physics.

Final Agenda 25th Oct. 2007

How to get fram the hotel to the conference training centre
Links to the presentations and exercises:

Metwoarking with Mucleonica (J. Magill) Exercises

Muclear Data [J. Galy) Exercises

Muclide Charts (C. Mormand) Exercises

Decay Engine (A, Berlizoy) Exercises

Dosimetry & Shielding (J. Galy) Exercises

Muclear Forensics & lllicit Trafficking (K. Mayer) Exercises

Cwerviews of the Institute for Transuranium Elements (F. Wastin)

Advanced Mucleonica Features (1. Magil®

Sth Nucleonica Training Course...

Training Course Feadhack = g =7 ,E/;, . g g—‘ Group Photo Oct. 2007, Oetendorfhaus Harlsruhe

Qb Questionnaire

Senal and Suleyman

Course Certificate

List of Participants . ST J

Susanne and Maria Raymond and Andriy

el €d b

Fabio, Ceren, and Zeynap Teynap Rauf and Nazirn

nucleonica




webGraphics...

Section 35CI: MT=1

The Nucleonica webGraphics Features:

* No need to buy expensive commercial software

Sigma [barn]

e Easy to use

 Delivers publication quality scientific graphs

2 106" 10” 10" 107 10° 10" 10° 10 107
Energy [eV]

* Variety of formats available (gif, jpg, emf, eps, png, svg)
» Graphics configuration can be stored for future use

» Available at any time from any location

Per-decay probability

« Under constant further development

Emission

400 GO0
Gamma Energy (keV) 4

4} g
Alpha Energy (MeV)
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Karlsruhe Nuclide Chart...

Karlsruher Nuklidkarte
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Use of colours in the Karlsruhe Nuclide Chart:

. . . Bi 209
Already in the first Edition of 100
the Karlsruhe Chart of the 19-10" a
Nuclides, colours were used « 3137
to indicate the decay modes ;nn.nzag?i._nea
black = stable nuclide; Pb 208
yellow = a-decay; 52.4
red = 3* decay or electron
capture, o 0.00023
blue = 3- decay; 27 on, o <8E-6

white = isomeric transition).




Karlsruhe Nuclide Chart... '
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7th Edition contains information
on more than 2950
experimentally observed
nuclides and 690 isomers
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Gamma Spectrum Generator
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Gamma Spectrum Generator... can be used to simulate the gamma spectrum of radioactive substances with a variety of
detectors (e.g. Nal, HPGe, etc.). The simulator presents an efficient visual teaching aid that is especially useful in training
facilities which have restrictions on the use of radioactive substances, or when sources of special interest are not available.

of interests for...

* nuclear and radio-chemists,

* health physicists,

* nuclear facility operators,

* radiation protection staff,

« safeguards inspectors,

* border police,

* customs and law-enforcement officers.

Needs for Education & Training in these
areas are high and, obviously, they will be
increasing in the future as new challenges
arise, such as

« strengthening international safeguards
and security,

* nuclear terrorism prevention

Applications My Preferences Prirt &% Help

CoB0
Gamma Spectrum Generator

27 Cobalt

1047 m| 627y

Actual chart: Karlsruhe

Element: Mass:

: Co v :ED l.::' Muclide Mixtures Selector

Guantity: Reference poirt:
|Bequerel ~| [toooooo |

Measuremert setup | Caleulation results Options

nucleomca".' ... web driven nuclear science

Getting started
Reference manual

Uszer farum

Measurementtime: | sec ~lfiom ] Start |

Current configuration: INaIL xD:3|n K 3|n (defaulti

Dirnensions in

|

L 1
Crystal

diameter

T

Source to Detector distance Crystal length

[] Show more settings




This “one-click”
calculation simulates
the spectrum fora 10
MBq 5°Co y-source
located at 25 cm
distance from
unshielded 3" x 3"
Nal detector. A typical
result of the
calculation is
shown...

CoB0
Gamma Spectrum Generator

27 Cobailt
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Actual chart: Harlsruhe
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Getting started
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Data displayed: |Cnunt rate at start A4
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Gamma-Spectrum Simulated for Nal (76.2 x 76.2 mm)
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Gamma-Spectrum Simulated for Nal (76.2 x 76.2 mm)
(92 U 234 92 U235 9210235 |

Gamma-Spectrum Simulated for Nal (6.2 x 76.2 mm)
[ e Scattering contribution  EEEEE Cortinuum EE Peaks |

Number of counts

500 1000 1500 2000
Gamma-ray energy, keV

Number of counts
o

1000
Gamma-ray energy, kel

The y-spectrum modelled for a 10-year-aged natural U sample and 3"x3" Nal detector.
The two diagrams show different presentations of the same spectrum. The top diagram
shows the separate contributions form the parent and daughters of U-234, U-235, U-

238. The bottom diagram shows the contributions from the peak and continuum

components of the spectrum.
nucleoni ca-'.'
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Applications dy Preferences Print % Help
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easy to use, fast’ accurate TS 27 Cobalt Version: 2008.10.13 161
dosimetry and shielding calculations

Aictual chart: Karlsruhe

Element Mazs hlixture selector Shield Detector
() Particle flux

for gammas and neutrons using NN NCO. - i
Nucleonica's powerful Monte Carlo

engine. Investigate the effects of

self-attenuation in the source, build-
up effects in the shield etc., on the Stiel [ ] Dwsnine

[Activity () v| [1 @temert  |Fe ~] @ Dose rate

Geometmy Source Dptions Resultz |nput Parameters Service Dutput

dose rate and the particle flux
distribution at the detector... © canma ot

O Meutron emitter

Source Diameter

Detector

NUCLEONICA's (o]
easyMonteCarlo web- T
page showing the

currently implemented
shielding geometry...

Source to shield .40 Il
e —— — — | | E—

Source to Detector ?.‘lDD




EUROPEAN COMMISSION

ISNE-09, Amman, 26-28 Oct. 2009

NUCLEONICA: New Approach to
Knowledge Management,
Education and Training:

use of social networking tools

Example: webKORIGEN

« KORIGEN is a legacy software
code for fuel cycle calculations
for PWR, BWR, FRs

e Over 30 man-years of
development has gone into
KORIGEN

« webKORIGEN is a Joint
ITU/FZK development.

 webKORIGEN is a
NUCLEONICA web-based
application

My Preferences

—

nucleonlca".'

Applications

I webKORIGEN

Step 1: Calculation Mode : E.v.tep 2 Reactor a’uljperatinn

... web driven nuclear science

Print & Help

webKORIGEN was developed from the Oak Ridge
lzotope Generation and Depletion code ORIGEN.
Starting with a given initial reactor fuel or a single target
nuclide, it calculates the time evolution of nuclide
densitiez changing due to decays and neutron-induced
reactiong, and determines derived nuclear propertiez
such as masses, radioactivities, heat releases,
radiotoxicitiez, emiz=ion of radiation, stc...

.S.te_p.B.: Imput .S.ummary and Fi.un .S.tep ii-ibispi:a:',l Fi.esuit:s

SepL

@ Reactor irradiation

t:) Reactor irradiation and decay

(:) Decay
(%) Power

{7 Flux

ff) Reactor irradiation, cooling, reprocessing and decay of waste
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Applications

My Preferences

webKORIGEN

Print w3 Help

... web driven nuclear science

webKORIGEN

| webKORIGEN was developed from the Oak Ridge Isotope Generation and Deplet
initial reactor fuel or a single target nuclide, it calculates the time evolution of nud

WEbKORIG EN neutron-induced reactions. and determines derived nuclear properties such as m{

radiotoxicities, emission of radiation, etc_ .

Step 1: Calculation Mode | Step 2 Reactar / Operation Step 3: [nput Summary and Fun Ste
Step 1: Calculation Mode | Step 2 Reactor / Operation | Step 3: Input Summary and Run |' Step 4: Display Resuls | Step5; Logfiles | Step 6 Parameter
t_J Reactor irradiation () Decay
Display results for nuclides/elements dominant at 4.8 y irradiation
\
% Display quantity: | Mass (g) "i Filter H
\,
: [0 92 U238 1.840e+7 | [] 92 Uranium 1.861e+7 | [] Actinides+Progenies: 83 1.887e+7
St ] 94 Pu239 110%e+5 | [] 94 Plutonium 2330e+5 | [ Adlinides: 85 | B
[0 92 U236 1.089e+5 | [] 54 Xenon 1744e+5 | [ Transuraniums: 40 4 2.608e+5
[] 92 U235 9.936e+4 | [] B0 Neodymium 1214e+5 | [ Minor Actinides: 22 3 2777e+d
(%) Reactor irrsdistion snd decay () Reactor irradiation, cooling, reprocessing I 54 Xel36 7.742e+4 | [] 40 Zirconium Eanter| || [T it e o =tk 3 2 2757e+1
[ 94 Pu240 5797e+4 | [ 42 Molybdenum 1.092e+5 [] Fission Products: 711 45 1.126e+6
[] 54 Xe134 5.047e+4 | [] 55 Cesium 9.23%e+4 O Lanthomidts: 437 42 3.955p+5
[ 56 Batas 4.382e+4 | [] 58 Cerium BIT4eH4 | Rare Earths: 178 14 3525e+5
| 4.168e+4 | [] 44 Ruthenium T7T3e+4 | Noble Metals: 87 4 1415e+5
ol 4.027e+4 | [] 56 Barium 5.028e+4
10%
Fl 4018e+4 | [] 46 Palladium 4.989e+4 E T T T T
F —— Totl
I 3983e+4 | [] 57 Lanthanum 4.0358+4 o r -wo- Actinides
e = Fission products -
[F] 3.782e+4 | [] 59 Praseodymium 3.566e+4 T § ----- Ref. 783 t U in equilibrium
= £ ———- With P&T
[F] 3.633e+4 | [] 38 Strontum 2786e+4 §
g 1o 3 -
O 3.622e+4 | [] 43 Technetium 2517e+4 5 g
O 3477e+4 | [] 62 Samarium 233de+4 § s 50 000years
& E
O 3.474e+4 | [] 93 Neptunium 1752e+4 = F
=3 o
O 3.002e+4 | [] 39 Yirium 1474e+4 g 0k 27”9.3{; o E
O 2.864e+4 | [] 45 Rhodium 1.227e+4 -E E
= o
O 2664e+4 | [] 36 Knpton 1157e~4 § 10'p E
2 E
o - r 1500 years [partial Pu 99:5% Am + Cm 80%]
EE T i 10° L ]
£} » 3] | [E] 4 » M E500 years [full Pu 99-5% Am + Cm 99%]
I o 1000 years [full Pu 89-5% Am + Cm 95%)]
107 Ll MEFEEETIT | PECEETI | PEFEETT | MEFEEETIN | PEEEETIT |

10’

10* 1ot

Time: years

10° 10° 10®




Conclusions: Key Advantages of Nucleonica

« Keep informed with the latest news on nuclear issues
» Use internationally evaluated nuclear data in your work
» Extensive range of nuclear science applications

« Manage all your data in a single browser-based system and
keep track of your recent activities

* Prepare a lecture or a training course with Nucleonica materials
(graphics. etc.)

* Prepare publication quality scientific graphs

 Stay in contact with your colleagues from previous employment,
workshops or conferences

» Meet scientists from your areas of interest and build up an
international contact list and represent yourself and your
Institute/Organisation in the international science community

nucleonica




Thanks!
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